All chambers of the heart are affected in experimental cobalt cardiomyopathy, with atrial predilection. The primary morphological alteration is mitochondrial damage that possibly reflects an enzymatic block of oxidative decarboxylation at pyruvate and ketogluterate levels. In acute cobalt toxicity chelation of calcium may also be a contributory factor, resulting in deficient utilization of high-energy phosphates. Experimental cobalt cardiomyopathy requires preconditioning factors: protein deficienc appears to be one of them. Vegetative polypoid endocarditis is an important accompaniment in the model used, suggesting that in rats on a protein deficient diet cobalt produced endothelial damage in addition to a cardiocyte injury.
In I965 investigators in Quebec (Morin et al., I967) (Fig. 2) . In advanced cases there was partial or complete lysis of the muscle cells leaving empty sarcolemmal sheaths behind. The most ubiquitous fine structural feature of the myocardial lesions was swelling of the mitochondria, with decreased matrical density and, finally, disruption of the cristae and the outer membrane (Fig. 3) . In addition, dilatation of sarcoplasmic reticulum and intrasarcoplasmic oedema were noted. The myofilaments were pushed to the periphery of the cell or occupied a perinuclear position. Discussion These histological and fine structural alterations correlate well with the metabolic derangement of protein deficiency (Svoboda, Grady, and Higginson, I966) and results in water binding, oedema, and finally structural disruption. Aminoacids combine readily with cobalt and prevent its chelation with sulphydryl groups of the myocardial tissue (Alexander, I969; Wiberg et al., I969) . Protein deficiency blocks this protective mechanism. Whereas the fine structural changes the mitochondria presented are nonspecific, a pathognomonic feature of cobalt intoxication was the appearance of dense osmophilic intramitochondrial particles, measuring o03-0-4 ,um. in diameter (Fig. 4) , considered to represent cobalt-protein complexes (Knieriem and Herbertz, I969; Kasperek, Siller, and Knieriem, I969) . These differed from the fine granular intramitochondrial calcium deposit described in a variety of myocardial injuries.
In addition to the myocardial lesion, polypoid vegetative endocarditis developed in 10-35 per cent of rats receiving the lowprotein diet and treated with cobalt. The mitral valve was affected predominantly (Fig. 5 ), but vegetations also occurred occasionally on the aortic and tricuspid valves and on the parietal endocardium. A non-necrotizing granulomatous inflammatory process developed around the vegetations (Fig. 6 ). Blood cultures from these rats were negative. Electron microscopical findings consisted of endothelial cell alteration leading to endothelial discontinuity that allowed platelets to be carried into the subendothelial stroma. In the depth of the valve there was polymerized fibrin among proliferating fibroblasts (Fig. 7) . Though it is conceivable that endothelial damage may be the primary factor in the genesis of endocarditis, platelet conglutination may also be important, since oxidation of the free SH groups on the platelet surface, a step in platelet conglutination (Skilhegg, Hellem, and Odegaard, I964), may be affected by cobalt and protein deficiency. 
